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The Use of Platelet-Rich Fibrin Versus
Subepithelial Connective Tissue Graft in
Treatment of Multiple Gingival Recessions:
A Randomized Clinical Trial
Elif Öncü, PhD, DDS1

The objective of this study was to evaluate the clinical effectiveness of platelet-rich
fibrin (PRF) membrane used in combination with a modified coronally advanced
flap (MCAF) and to compare it with the use of a subepithelial connective tissue
graft (SCTG) in combination with a MCAF in treatment of Miller Class I and II
bilateral multiple gingival recessions. A total of 20 patients with multiple Miller
Class I and II maxillary gingival recession defects participated in this randomized,
split-mouth, controlled study. A total of 60 defects received either PRF + MCAF
(test group, n = 30) or MCAF with SCTG (control group, n = 30). Gingival recession
depth (RD), keratinized tissue width (KTW), probing depth (PD), clinical attachment
level (CAL), and gingival thickness (GT) were evaluated at baseline and after 6
months. Patients’ discomfort postsurgery was measured by comparing visual
analog scale scores. The percentage of root coverage was 84% in the control
group and 77.12% in the test group (P = .007). Complete root coverage of the
control and test groups was 60% and 50%, respectively (P = .112). KTW and
GT increased in both groups from baseline to 6 months (P < .001). At 6 months
postoperative, KTW was greater in the control group (P = .024) and GT was
higher in the test group (P = .005). Use of a PRF membrane in gingival recession
treatment decreased postoperative discomfort compared to SCTG-treated gingival
recessions (P < .001). Within the limitations of the present study, it was concluded
that localized gingival recessions could be successfully treated with MCAF + PRF as
well as MCAF + SCTG. The PRF technique has the bonus advantage of being more
comfortable during the postoperative period. The author suggests that the use of
PRF is a valid alternative to SCTG for the treatment of localized gingival recessions.
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Gingival recession is exposure of
the root surface due to apical migration of the gingival margin. It is
a common problem in the general
population and often leads the patient to seek treatment.1–3 Mucogingival therapy may be required to
prevent further recession, correct
esthetic problems, aid plaque control, and reduce dentin hypersensitivity.4–6 In the last 30 years, various
surgical procedures have been used
to treat gingival recession defects.
These include laterally positioned
flap, free gingival graft, coronally
advanced flap (CAF), subepithelial
connective tissue graft (SCTG), and
guided tissue regeneration with
membranes, acellular dermal matrix
(ADM), platelet-rich plasma (PRP),
and platelet-rich fibrin (PRF) in combination with CAF.7–9
CAF with SCTG is accepted as
the gold standard7 and has shown
greater predictability for obtaining
complete root coverage. However,
the SCTG technique has some disadvantages. It is time consuming,
increases morbidity, requires a second surgery, and leads to postoperative pain and bleeding, and the
supply of donor tissue is limited.8–13
PRF is a second-generation
platelet concentrate prepared from
centrifuged blood. It is a modification of PRP and has some advantages, such as ease of preparation/
application, minimal expense, and
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lack of biochemical modification
(no bovine thrombin or anticoagulant is required). Because of PRF’s
natural fibrin framework properties,
growth factors can maintain their
activity for a relatively longer period
and effectively stimulate cell migration, wound healing, and tissue regeneration.14,15 Recent studies have
demonstrated that PRF has a significant slow, sustained release of key
growth factors for at least 1 week16
and up to 28 days, which means that
PRF could stimulate its environment
for a significant time during wound
healing.17 It activates the vascular
system and releases growth factors
involved in soft tissue healing.14,17
PRF also contains a large quantity
of platelet and leukocyte cytokines,
which can play a significant role in
the self regulation of inflammatory
and infectious phenomena.14,17 PRF
membrane has mechanical adhesive
properties and biologic functions
such as fibrin glue; it maintains the
flap in a stable position and enhances angiogenesis.18 It is easy to produce and inexpensive, and it can be
prepared in a short time.19
The objective of this study was to
evaluate the clinical effectiveness of
PRF membrane used in combination
with a modified coronally advanced
flap (MCAF) and to compare it with
the use of a SCTG in combination
with MCAF in Miller Class I and II bilateral gingival recession treatment.

Patients and Methods
All patients were recruited from
Necmettin Erbakan University,
School of Dentistry, Department

of Periodontology, Konya, Turkey.
All selected patients gave full written informed consent in accordance
with the Helsinki Declaration, and
the study protocol was approved by
the local ethics committee (clinical
trials number NCT02335866).
The selected patients had esthetic concerns due to gingival recessions. A total of 60 sites in 20
patients (9 men and 11 women, aged
20 to 60 years, median age 40 years)
were selected based on the following inclusion criteria: good systemic
and periodontal health; no smoking
habit; similar bilateral Miller Class I
or II20 localized gingival recessions
of at least 3 mm located on incisors,
canines, or premolars on both jaws;
identifiable cementoenamel junction (CEJ); age ≥ 18 years; presence
of tooth vitality and absence of restorations and superficial caries in the
area to be treated; no previous periodontal surgical treatment on the involved sites; sufficient palatal donor
tissue of at least 2.5 mm thickness
for the indicated SCTG. Patients who
were pregnant or lactating or had
a self-reported history of antibiotic
medication within the past 6 months
were excluded. Molar, mobile, or fully restored teeth were also omitted.
The study was designed as a
split-mouth, randomized, controlled
clinical trial. Maxillary bilateral gingival recession defects were randomly
assigned to the test (MCAF + PRF,
n = 30) or control (MCAF + SCTG,
n = 30) group (Fig 1). Randomization
was done by coin flip on the operation day, immediately before the
surgery.
Clinical measurements were
taken at baseline and at 6 months

postoperative. The measurements
assessed probing depth (PD), clinical attachment level (CAL), and
gingival recession parameters including recession depth (RD), keratinized tissue width (KTW), and
gingival thickness (GT). PD, CAL,
RD, and KTW values were recorded
using a Williams probe (Hu-Friedy)
and rounded up to the nearest millimeter. To standardize the clinical
measurements, acrylic stents were
prepared on patients’ casts. An
acrylic stent that covered the occlusal surfaces of the experimental tooth was used as a reference
point. The acrylic stent in position
with the periodontal probe was inserted into the crevicular area at the
angle necessary to reach the deepest area of the defect. Longitudinal
grooves were then made on the
stent with burs. Using the grooves
as guides for periodontal probe,
all measurements were recorded at
the midbuccal point of the teeth at
baseline and 6 months after surgery.
GT was measured 3 mm below the
gingival margin, under topical anesthesia and using an endodontic
reamer with a rubber stopper.
RD was measured from the CEJ
to the gingival margin. KTW was recorded as the distance from the mucogingival junction to the gingival
margin. Duplicate measurements
were made for RD and KTW with an
interval of 24 hours, and the average value of two measurements was
used for the assessment.
All patients received oral hygiene instructions and were motivated to maintain their oral health
to eliminate habits related to the
etiology of the gingival recession.
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Professional tooth cleaning was performed if needed. The patients were
given a visual analog scale (VAS) for
self-evaluation of the discomfort
during the first postoperative week.
Root coverage was defined as
the decrease in RD between baseline and 6 months postoperative.
Complete root coverage was described as complete closure of RD
by 6 months after the operations.

Fig 1 Preoperative view. (left) Test side. (right) Control side.

Graft Preparation

PRF Preparation
Blood samples were taken with a
24-gauge needle from the antecubital vein. Samples were collected
in 9-mL glass-coated plastic tubes
without anticlotting agent (Vacutainer, Becton Dickinson) and immediately centrifuged at 2,700 rpm
for 12 minutes with a table centrifuge (PC-02, Process). The fibrin clot
formed in the middle part of the
tube was taken, and the remnants
of red blood cells were scraped off
with gauze. The clot was transferred
to the PRF box and compressed,
and PRF membranes were obtained.
SCTG Harvesting
The palate donor area was measured with a periodontal probe to
be certain that the soft tissue thickness was at least 3 mm. The aim was
to remove a 1.5-mm-thick graft. The
donor area was usually in the area
palatal to the maxillary first molar,
to the maxillary canine. Two parallel
incisions were made in the palate,
staying at least 2 mm away from the
tooth margin. Vertical releasing inci-

Fig 2 (left) Flap design. (right) Prepared PRF.

sions were used to obtain the SCTG
from the palate with a no. 15 blade
as described previously,21 and the
donor site was sutured. All SCTGs
completely covered the recession
defects.

Surgical Protocol

All surgeries were performed by the
same surgeon. After root planing,
recession defects were scaled using Gracey curettes. An MCAF technique (Fig 2) was used as described
by Zucchelli and De Sanctis.22 All
operations were done with microsurgical instruments (Hu-Friedy)
and ×3.5 magnifying loupes (Zeiss).
The flaps were prepared as follows:
submarginal incisions were made in
the interdental areas, and intrasulcular incisions were made around
teeth with recession defects. Split

full-thickness flap incisions were
performed in the coronal-apical direction. Vertical releasing incisions
were not made (Fig 2). The papillae
adjacent to the involved tooth were
de-epithelialized to create a connective tissue bed. At the surgical
sites, the previously prepared PRFs
or SCTGs were placed over the recession defects, leaving the coronal
margin of the graft at the CEJ (Fig
3). All SCTGs and PRFs completely
covered the recession defects and
slightly extended mesiodistally. All
graft materials were sutured to the
periosteum with 5-0 resorbable
sutures. The flap was relieved by
incising the periosteum and repositioned coronally without tension,
with its margin located on the enamel, and the wound was closed with
5-0 resorbable sutures. Hemostasis
was achieved by the application of
gentle finger pressure for 4 minutes.
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Postsurgical Care and Follow-up

Each patient was given postoperative instructions and prescribed
analgesics. Plaque control was
provided by rinsing with a 0.12%
chlorhexidine digluconate solution
twice a day. Gentle tooth brushing
with a soft-bristle toothbrush was
allowed. Sutures were removed 10
days postsurgery. All patients were
followed up postoperatively at 1,
3, and 6 months, and oral hygiene
instructions were reinforced (Fig 4).
Postoperative measurements were
taken by a different surgeon.

Fig 3 Intraoperative views after (left) PRF and (right) SCTG were placed and sutured.

Fig 4 Postoperative view after 6 months. (left) Test side. (right) Control side.

Statistical Evaluation

Table 1 Preoperative Comparisons Between Control
(MCAF + SCTG) and Test (MCAF + PRF) Groups
Parameter
(mm)
PD

Control group
(mean ± SD)

Test group
(mean ± SD)

1.33 ± 0.66

1.47 ± 0.51

Statistical
test
Wilcoxon

P
.421

RD

4.17 ± 0.83

3.93 ± 0.91

Wilcoxon

.223

CAL

5.53 ± 1.07

5.37 ± 1.07

Paired t test

.550

KTW

2.60 ± 0.77

2.70 ± 0.70

Paired t test

.647

GT

0.69 ± 0.23

0.69 ± 0.21

Paired t test

.939

PD = probing depth; RD = recession depth; CAL = clinical attachment level;
KTW = keratinized tissue width; GT = gingival thickness.

Table 2 Preoperative and Postoperative Comparisons in Control
(MCAF + SCTG) Group
Parameter
(mm)

Baseline
(mean ± SD)

Postoperative
(mean ± SD)

Statistical
test

PD

1.33 ± 0.66

1.17 ± 0.38

Wilcoxon

.244

RD

4.17 ± 0.83

0.68 ± 0.92

Wilcoxon

< .001

CAL

5.53 ± 1.07

1.77 ± 0.97

Wilcoxon

< .001

KTW

2.60 ± 0.77

4.33 ± 0.88

Wilcoxon

< .001

GT

0.69 ± 0.23

0.85 ± 0.21

Wilcoxon

< .001

PD = probing depth; RD = recession depth; CAL = clinical attachment level;
KTW = keratinized tissue width; GT = gingival thickness.

P

Pre- and postoperative comparisons of intra- and intergroup parameters were done using paired t test,
as was assessment of root coverage
between groups. Comparison of
complete root coverage percentages between test and control groups
were made with McNemar test with
Yates correction. Patient VAS scores
indicating discomfort during the first
postoperative week were compared
with Wilcoxon signed rank test. Statistical significance was set at .05.

Results
Preoperative comparison of test
and control groups (Table 1) revealed that study parameters were
not significantly different in the
two surgical sites before the surgeries (P > .05). After the operations, no serious morbidities were
seen in either group. However,
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mild postoperative complications
after the SCTG procedure, such
as pain, swelling, and bleeding,
were observed in the first week
postoperative. Comparisons of
clinical parameters between and
within the groups are shown in
Tables 1 to 4.
VAS scores during the first postoperative week were significantly
lower in the test group (P < .001).
Root coverage and complete root
coverage percentages can be seen
in Fig 5. Mean root coverage was
3.5 mm (SD = 0.68) in the control
group and 3.03 mm (SD = 0.56) in
the test group (P = .003). While root
coverage was found to be significantly better in the control group,
complete root coverage rates were
not statistically different between
the two groups (P = .112).

Discussion
The main purpose of mucogingival
surgery is to achieve predictable
and esthetic root coverage. Total root coverage using SCTG and
coronally positioned flap techniques
has been reported to be between
70% and 98% in the literature.23 PRF
has also been found to be promising in periodontal plastic surgery for
root coverage and esthetics.24
In a previous report, root coverage was found to be 75% with PRF
and 79% with SCTG, but more postoperative pain was reported in the
SCTG group.19 The present study
found similar root coverage of 84%
with PRF and 77.12% with SCTG. Han
et al25 observed significantly high
postoperative pain levels, especially

Table 3 Preoperative and Postoperative Comparisons in Test
(MCAF + PRF) Group
Parameter
(mm)

Baseline
(mean ± SD)

Postoperative
(mean ± SD)

Statistical
test

PD

1.47 ± 0.51

1.17 ± 0.38

Wilcoxon

.004

RD

3.93 ± 0.91

0.90 ± 1.03

Wilcoxon

< .001

CAL

5.37 ± 1.07

2.07 ± 1.17

Wilcoxon

< .001

KTW

2.70 ± 0.70

3.80 ± 0.93

Wilcoxon

< .001

GT

0.69 ± 0.21

0.99 ± 0.20

Wilcoxon

< .001

P

PD = probing depth; RD = recession depth; CAL = clinical attachment level;
KTW = keratinized tissue width; GT = gingival thickness.

Table 4 Postoperative Comparisons Between Control
(MCAF + SCTG) and Test (MCAF + PRF) Groups
Parameter
(mm)

Control group
(mean ± SD)

Test group
(mean ± SD)

Statistical
test

PD

1.17 ± 0.38

1.17 ± 0.38

Wilcoxon

1.000

RD

0.68 ± 0.92

0.90 ± 1.03

Wilcoxon

.454

CAL

1.77 ± 0.97

2.07 ± 1.17

Wilcoxon

.465

KTW

4.33 ± 0.88

3.80 ± 0.93

Paired t test

.024

GT

0.85 ± 0.21

0.99 ± 0.20

Wilcoxon

.005

P

PD = probing depth; RD = recession depth; CAL = clinical attachment level;
KTW = keratinized tissue width; GT = gingival thickness.

in the donor site, after SCTG treatment of multiple Miller Class I gingival recessions. Aroca et al26 stated
that patients reported less pain after
treatment of multiple gingival recessions with PRF and that this could
be explained by the absence of a
donor site. In the present study, the
SCTG group also had more discomfort, particularly in the donor sites.
Avoiding a donor site in the PRF procedure not only decreased pain but
also reduced the operation time. In
both groups, keratinized tissue gain
and root coverage were acceptable.
A 6-month postoperative measurement period is sufficient to
evaluate the stability of the gingival
margin after SCTG + MCAF.21 The

SCTG
PRF
90
80

84
77.12

70
60

60

50

50
40
30
20
10
0

Root
coverage (%)

Complete root
coverage (%)

Fig 5 Root coverage and complete root
coverage percentages.
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results of the present study indicated that both PRF + MCAF and
SCTG + MCAF techniques produced
significant improvement in RD and
complete root coverage (60% and
50%, respectively). Complete root
coverage ensures recovery from hypersensitivity and esthetic factors
associated with recession, and therefore it is associated with predictability. In the present study, many
baseline recession defects were
deep, and these may have caused
the low percentage of complete root
coverage in both groups.
Eren and Atilla21 used a similar
approach with PRF. Although their
results seem more successful than
the present results (complete root
coverage of 92.7% with PRF and
94.7% in the control group after 6
months of healing time), they too
found no significant difference between the two groups in regard to
complete root coverage.
Padma et al27 treated localized
gingival recessions with MCAF alone
or PRF + MCAF and concluded that
PRF + MCAF treatment provides
statistically significant superior root
coverage to MCAF alone. However,
the present study aimed to evaluate whether PRF + MCAF could be
an alternative treatment to SCTG
+ MCAF. According to the results,
no conclusions can be made as to
the extent to which the use of PRF
improves the clinical outcomes obtained with MCAF alone.
In the present study, as in previous reports, GT values increased
significantly in both groups after 6
months.28 It should be remembered
that the initial thickness of the flap
and the type of dissection will influ-

ence connective tissue microcirculation. Also, the interposition of PRF
may restrict the collateral circulation, which is essential for revascularization and healing.28
The importance of soft tissue
thickness for root coverage with
CAF was stressed in systematic reviews on single recessions,29 but
limited information is available for
multiple recessions. The increase in
KTW in test and control groups in
the present study was similar to that
found by Eren and Atilla.28 The increase of KTW in the test group may
be explained by the biology of PRF,
which contains several growth factors influencing tissue proliferation
and manifestation. This statement
needs to be confirmed with further
histologic studies.
In this study, both treatments
resulted in a statistically significant
gain in CAL at the end of the study,
similar to other reports.19,28 In a recent study, PRF was demonstrated
to be as effective as SCTG for treatment of multiple adjacent recessions.30 Although better results were
achieved with SCTG in the present
study, PRF is still suggested in patients who do not have adequate
gingival thickness in the donor site
or in patients unwilling to undergo a
graft harvesting procedure. Furthermore, avoiding the risk of palatinal
artery injury and postoperative pain
in the donor site are advantages
that cannot be easily overlooked.
The present study had some
limitations. A histologic examination was not performed to evaluate
the regenerative capacity of PRF.
Also, the 6-month follow-up period may be considered relatively

short because additional healing
might occur over longer periods.31
However, some researchers accept that a 6-month postoperative
period is sufficient to evaluate the
stability of the gingival margin after a CTG + MCAF procedure.21 In
addition, the size of the presurgical defect affects clinical outcomes
by means of root coverage.32 Many
of the baseline recession defects
in this study were deep, and these
may have negatively influenced the
outcomes. These limitations may
have been reasons a relatively low
percentage of complete root coverage was achieved in both groups.

Conclusions
Both PRF + MCAF and SCTG +
MCAF techniques are effective procedures in the treatment of multiple
gingival recessions. Although the
SCTG technique may provide better results with regard to root coverage, PRF avoids a donor site, which
means a major decrease in postoperative discomfort.
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